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FOREWORD 

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the General Inorganic Chemicals Sectional Committee had been approved by the Chemical Division Council. 

This standard was originally published in 1951 and subsequently revised in 1970, by reducing the limits for the 
percentage of iron and aluminum compounds, sodium sulphate, sodium chloride and reducing compounds 
(other than sodium sulphide and sodium hydrosulphide). Additional requirements of sodium hydrosulphide, 
excess alkali and water insolubles (other than iron and aluminum compounds) were incorporated and changes 
were also made in some of the methods of test and sampling procedure. 

In the present (second revision) the testing procedure for determination of reducing compounds (other than 
sodium sulphide and sodium hydrosulphide), sodium chloride, alternative method for determination of excess 
alkali and the calculation given for determination of total sulphides, hydrosulphides and excess alkali have 
been modified. 

Sodium sulphide is widely used in tarmeries, dyestuff and textile industries, and ore beneficiation. The solution 
being caustic, it needs proper care in handling. 

There is no ISO standard on this subject.This standard has been prepared based on indigeneous manufacturers' 
data/practices prevalent in the field in the country. 

The composition of the committee responsible for formulation of this standard is given in Annex J. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be roimded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values (revised)*. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 

SODIUM SULPHIDE, 
TECHNICAL — SPECIFICATION 

( Second Revision ) 



1 SCOPE 



This standard prescribes the requirements and methods 
of sampling and test for sodium sulphide, technical. 

2 NORMATIVE REFERENCES 

The Indian Standards listed below contains provisions 
which through reference in this text,constitute 
provision of this Indian Standard. At the time of 
publication,the editions indicated were valid. All 
standards are subject to revision, and parties to 
agreements based on this standard are encouraged to 
investigate the possibility of applying the most recent 
edition of the Indian Standards indicated below: 

IS No. Title 

265 : 1993 Hydrochloric acid {fourth revision) 

323 : 1959 Rectified spirit {revised) 

1070: 1 992 Reagent grade water {third revision) 

23 1 6 : 1 990 Methods for preparation of standard 
solution for colorimetric and 
volumetric analysis {second 
revision) 

3 REQUIREMENTS 

3.1 Description 

Sodium sulphide, technical, shall be in the form of 
flesh-coloured or dark-brown mass or flakes. It shall 
be soluble in water. 

3.2 The material shall also comply with the 
requirements laid down in Table 1, when tested 
according to the methods prescribed in Annex A to 
Annex G. Reference to the relevant Annex is given in 
col 4 of the Table 1. 

4 PACKING AND MARKING 

4.1 Packing 

The material shall be packed in mild steel drums. 

4.2 Marking 

Each package shall be securely closed and marked with 
the following information: 

a) Name of the material; 

b) Net mass of the material; 

c) Indication of the source of manufacture; 



d) Month and year of manufacture; and 

e) Lot number in code or otherwise to enable 
the batch of manufacture to be traced from 
records. 

Table 1 Requirements for Sodium 
Sulphide,Technical 

{Clause 3.2) 



SI 


Characteristic Require- 


Method of 


No. 




ment 


Test, Ref 
to Annex 


(1) 


(2) 


(3) 


(4) 


i) 


Total sulphides (as NajS) percent by 
mass, Min 


60.0 


A 


ii) 


Sodium hydrosulphide (as NaHS), 
percent by mass. Max 


2.5 


A 


iii) 


Excess alkali (as Na^COj), percent by 
raass.Mw 


2.0 


AorG'> 


iv) 


Reducing compounds (other than 
sodium sulphide and sodium 
hydrosulphide) (as NajSjO,) percent 
by mass. Max 


2.0 


B 


V) 


Iron and aluminum compounds 
(as FcjOj), percent by mass. Max 


0.5 


C 


vi) 


Sodium sulphate (as Na^SO^ 
percent by mass, Max 


1.0 


D 


vii) 


Sodium chloride (as NaCl), 
percent by mass. Max 


1.0 


E 


viii) 


Water insolubles (other than iron 
and aluminum compounds), per- 
cent by mass. A/ox 


0.25 


F 


'> In case of dispute volumetric method prescribed in A shall be the 


referee mediod. 







4.2.1 BIS Certification Marking 

The product may also be marked with the Standard 
Mark. 

4.2.2 The use of the Standard Mark is governed by 
the provisions of Bureau of Indian Standards Act, 1986 
and the Rules and Regulations made thereunder. The 
details of conditions under which the license for the 
use of the Standard Mark may be granted to 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 

5 SAMPLING 

The method of drawing representative samples of the 
material, number of tests to be performed and the 
criteria of conformity of the material to the 
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requirements of this specification shall be as prescribed 
in Annex H. 

6 QUALITY OF REAGENTS 

6.1 Unless specified otherwise, pure chemicals and 



reagent grade water (see IS 1070) shall be employed 
in tests. 

NOTE — 'Pure chemicals' shall mean chemicals that do not con- 
tain impurities which afTect the results ofanalysis. 



ANNEX A 

[Table I, SI No. (i), (ii) and (iii)] 

DETERMINATION OF TOTAL SULPHIDES, HYDROSULPHIDE AND EXCESS ALKALI 



A-1 OUTLINE OF THE METHOD 

To a known volume of excess of iodine solution and 
standard hydrochloric acid, a known mass of the 
sample is added. Excess of iodine is titrated against 
standard sodium thiosulphate solution. The amount 
of iodine consumed gives the total reducing 
compounds, from which the amount of iodine 
equivalent to the amount of sodium hydrosulphide and 
other reducing compounds ( in terms of NajS^O^), 
when present, is deducted to give the iodine equivalent 
to total sulphides. After the completion of titration 
against sodium thiosulphate, titration is continued 
against standard sodium hydroxide solution using 
phenolphthalein indicator for the estimation of either 
sodium hydrosulphide or excess alkali, whichever is 
present. If the amount of standard 0.1 N sodium 
hydroxide solution required is more than the known 
amount of standard 0.1 N hydrochloric acid added, 
the excess acid produced is accounted for sodium 
hydrosulphide; if less, the amount of standard 0.1 N 
hydrochloric acid consumed is accounted for excess 
alkali. 



A-2 REAGENTS 

A-2.1 Glycerine Water 

(/«/v). 



approximately 5 percent 



A-2.2 Standard Iodine Solution — approximately 

0.1 N. 

A-2.3 Standard Hydrochloric Acid — 0.1 N. 
A-2.4 Standard Sodium Hydroxide Solution — 0. 1 N. 
A-2.5 Standard Sodium Thiosulphate Solution — 0.1 N. 



A-2.6 Starch Indicator Solution 

Triturate 5 g of pure starch and 0.01 g of mercuric 
iodide with 30 ml of water in a mortar. Pour the 
resulting paste into one litre of boiling water, boil for 
3 minutes, allow the solution to cool, and decant off 
the clear liquid. 

A-2.7 Plienolphthalein Indicator Solution 

Dissolve 0. 1 g of phenolphthalein in 100 ml of rectified 
spirit (see IS 323). 

A-3 PROCEDURE 

A-3.1 Preparation of Sample Solution 

Weigh accurately 10 g of the material, transfer to a 
stoppered flask and dissolve in about 150 ml of 
glycerine water. Filter off insolubles , if any, collecting 
the filtrate in a 500-ml volumetric flask. Make up the 
filtrate and washings to 500 ml with glycerine water. 
Preserve this solution for tests purposes. 

A-3.2 Pipette out 50 ml of standard iodine solution 
and 50 ml of standard hydrochloric acid into a conical 
flask and dilute to about 150 ml. Add to this 10 ml of 
prepared sample solution from A-3.1. Titrate the 
excess of iodine against standard thiosulphate solution 
using 1 ml of starch solution as indicator. Let this be 
B ml. Add four drops of phenolphthalein indicator 
and titrate the contents against standard sodium 
hydroxide solution. Let it be C ml. 

A-3.3 Carry out a separate titration of 50 ml of iodine 
solution in the presence of 50 ml of standard 
hydrochloric acid against standard sodium 
thiosulphate solution using 1 ml of starch solution as 
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indicator. Let this be A ml. 

A-3.4 Titrate 50 ml of standard hydrochloric acid 
against standard sodium hydroxide solution using 
phenolphthalein indicator. Let this be D ml. 

If C is greater than D: 
The excess acid due to 
sodium hydrosulphide = (C - D) = E 
If D is greater than C 
which is due to the 
excess alkali, the amount 
of acid consumed by 



excess alkali 

A-4 CALCULATION 

A-4.1 Total sulphides 

(as Na^S), percent 
by mass 



(D-C) = F 



(X-Y-E)xNx3.9 
M 



where 



X = 



Y = 



E = 



volume in ml of sodium thiosulphate, 
equivalent to ml of iodine consumed by 
total reducing compounds, as determined 
in A-3.3; 

volume in ml of standard sodium 
thiosulphate solution equivalent to 
reducing compounds [other than sodium 
sulphide and sodium hydrosulphide 
(Na^SjOj)], when present, as determined 
in B-2; 

volume in ml of standard sodium 
thiosulphate solution equivalent to sodium 



hydrosulphide ( NaHS), when present, as 

determined in A-3.4; 
N = normality ofstandard sodium thiosulphate 

solution; and 
M = mass in g of the sample in 10 ml of the 

prepared sample solution from A-3.1 taken 

for the test. 



A-4.2 Sodium Hydrosulphide (Wlien C is Greater 
than D) 

ExNiX 5.6 

M 



Sodium hydrosulphide (as NaHS), 
percent by mass 



where 



N. = 



M = 



normality of standard sodium hydroxide 
solution, and 

mass in g of the sample in 10 ml of the 
prepared sample solution from A-3.1 taken 
for the test. 



A-4.3 Excess Alkali 

Either sodium hydroxide or sodium carbonate (when 
D is greater than C) 

Excess alkali (as Na^COj) FxN.x 5.3 
percent my mass ~ 77 

where 

N^ = normality of standard sodium hydroxide 
solution, and 

M = mass in g of the sample in 10 ml of the 
prepared sample solution fi-om A-3.1 taken 
for the test. 
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ANNEXE 

[Table I, SI No. (iv)] 
DETERMINATION OF REDUCING COMPOUNDS (OTHER THAN SODIUM SULPHIDE 



AND SODIUM HYDROSULPHIDE) 



B-1 REAGENTS 

B-1.1 Glycerine Water 

percent (m/v). 



approximately 5 



B-1. 2 Sodium Carbonate Solution 

percent (/m/v). 



10 



B-1.3 Zinc Sulphate Heptahydrate (ZnSO^.THjO) 
Solution — 40 percent (m/v). 

B-1.4 Zinc Carbonate Suspension — Add 200 ml of 

sodium carbonate solution to 100 ml of zinc sulphate 
heptahydrate solution and dilute with previously boiled 
and cooled water to 400 ml. The suspension shall be 
freshly prepared at a week's interval. 



B-1. 5 Standard Hydrochloric Acid 

mately 1 N. 



approxi- 



B-1.6 Standard Iodine Solution — approximately 

0.1 N. 

B-1. 7 Standard Sodium Thiosulphate Solution — 

0.1 N. 

B-2 PROCEDURE 

Transfer accurately 10 ml of prepared sample solution 



from A-3.1 and add 100 ml of glycerine water and 40 
ml of zinc carbonate suspension to precipitate the 
sulphide. Allow to stand for half an hour. Filter and 
wash the precipitates; collect the filtrate and washing 
in a 250 ml iodine flask, and to this add 10 ml of 
standard iodine solution and 50 ml diluted 
hydrochloric acid solution. Titrate the excess of iodine 
with standard thiosulphate solution. Similarly carry 
out a blank with same quantity of reagent and iodine 
solution. 



B-3 CALCULATION 



Reducing compound 
(as Na^ S^ Oj), 
percent by mass 



_ (Ki -K2)x AT X 158.1x5 
M 



where 



N 



M 



= volume in ml of standard thiosulphate 
solution consumed for blank titration; 

= volume in ml of standard thiosulphate 
solution required for titration of sample; 

= normality of standard sodium thiosulphate 
solution;and 

= mass in g of sample in 10 ml of the pre- 
pared sample solution from A-3.1 taken 
for the test. 



ANNEX C 

[Table \, SI No. iw)] 

DETERMINATION OF IRON AND ALUMINUM COMPOUNDS 



C-1 REAGENTS 



C-J.l Concentrated Hydrochloric Acid — see 

IS 265. 

C-1.2 Dilute Nitric Acid — 1.1 (v/v). 

C-1 .3 Bromine — Potassium Bromide Solution 

Dissolve 160 g of potassium bromide in the minimum 
quantity of water. Add 200 ml of bromine to it, mix 



the solution thoroughly and dilute to 1 000 ml. 
C-1.4 Ammonium Hydroxide — 20 percent(«//«). 

C-2 PROCEDURE 

Weigh accurately about 10 g of the material into a 
250-ml flask. Add 50 ml of concentrated hydrochloric 
acid and boil off the hydrogen sulphide. Filter, if 
necessary. Add a few milliliters of dilute nitric acid 
and then add bromine-potassium bromide solution to 
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clear the solution from sulphur and oxidize the iron. operation till constant mass is obtained. 



Boil off bromine, make alkaline with ammonia and 
boil till vapours do not smell of ammonia and keep 
for two minutes. Filter, wash the precipitate and ignite 
at about 1 200°C. Coot and weigh. Repeat the 



C-3 CALCULATION 

Express the mass of the residue as percentage of the 
material taken for the best. 



ANNEX D 

[Table I, SI No. i\i)] 

DETERMINATION OF SODIUM SULPHATE 



D-1 REAGENTS 

D-1.1 Concentrated Hydrochloric Acid — see 

IS 265. 



D-L2 Barium Chloride Solution 

10 percent (m/v). 

D-2 PROCEDURE 



Approximately 



Weigh accurately about 5 g of the material into a 400- 
ml flask. Add 25 ml of concentrated hydrochloric acid 
and boil off the hydrogen sulphide. Filter, and to the 
boiling filtrate and washings add drop by drop about 
20 ml of hot barium chloride solution. Boil for 15 
minutes and then allow to stand for 4 hours. Filter 
through a tared sintered glass crucible No. G-4. Wash 
the precipitate thoroughly with hot water till it is free 



from chlorides, and dry to constant mass at 105 to 
110°C. 

NOTE — Excess of barium chloride is necessary to reduce the 
solubility of barium sulphate. Precipitation in hot solution by 
addition of barium chloride solution in a slow stream with stirring 
minimizes mechanical occlusion of barium chloride and gives a 
coarse precipitate which is less soluble in acids. 



D-3 CALCULATION 

Sodium sulphate (as Na^SO^)- 60.86 x 
percent by mass 






where 

A/i - mass in g of barium sulphate precipitate, 

and 
M = mass in g of the material taken for the test. 



ANNEXE 

[Table I, SI No. (yii)] 

DETERMINATION OF SODIUM CHLORIDE 



El REAGENTS 
E-1.1 Dilute Nitric Acid 
E-1.2 Chromic Acid 



approximately 4 N. 

approximately 5 



E-1.3 Silver Nitrate Solution 

percent (m/v). 

E-2 PROCEDURE 

Weigh accurately about 5 g of the material and dissolve 
in 25 ml of water in a beaker. Add to the solution 30 
of dilute nitric acid and heat to expel the hydrogen 
sulphide and other gases. Tilter, if necessary. Add few 
drops of chromic acid to the filtrate . Heat the solution 
to 50°C and add to the hot solution sufficient volume 



of silver nitrate solution to precipitate the chloride 
completely. Protect the silver chloride precipitate from 
light by wrapping black paper around the container. 
Cool the solution, filter through a tared Gooch crucible 
or a sintered glass crucible No. G-4 and wash the 
precipitate with cold water. Dry the crucible and its 
contents to constant mass at 130 ± 2°C, 

E-3 CALCULATION 

Sodium chloride (as NaCl), = 40 78 x — 
percent by mass M 

where 

A = mass in gofsilver chloride precipitate, and 
M = mass in gofthe material taken for the test. 



IS 297 : 2001 



ANNEX F 
[Table 1, SI No. (viii)] 

DETERMINATION OF WATER INSOLUBLES (OTHER THAN IRON AND 
ALUMINUM COMPOUNDS) 



F-1 PROCEDURE 

Weigh accurately about 5 g of the sample and dissolve 
in about 150 ml of water. Warm the solution and filter 
through a weighed wintered glass crucible No. G-4. 
Wash till the filtrate is colourless. Dry the insolubles 
at a temperature of 105 to 1 10°C till constant mass is 
obtained. Deduct the amount of iron and aluminum 
as determined in C-2. 



Ml 

M 



F-2 CALCULATION 

Water insolubles (other than =100x 
iron and aluminum 
compounds) percent by mass 

where 

Af, = mass in g of the residue obtained, 

M = mass in gofthe material taken for the test, 
and 

A = percent ofiron and aluminum compounds 
as determined in C-2. 



ANNEX G 

\Tahle\,Sim.iimyi 
DETERMINATION OF EXCESS ALKAU (ALTERNATIVE METHOD) 



G-1 APPARATUS 

The apparatus, as assembled, shall be as shown in 

Fig. 1. 

G-2 REAGENTS 

G-2.1 Barium Hydroxide Solution — saturated. 

G-2.2 Standard Hydrochloric Acid — 0.1 N 

G-2. 3 Standard Sodium Hydroxide Solution — 

O.IN. 

G-2.4 Methyl Orange Indicator Solution — Dissolve 
0.05 g of methyl orange in 100 ml of water. 

G-2.5 Chromic Acid — 25 percent. 
G-3 PROCEDURE 

Take about 5 g of the material, accurately weighed,in 
the decomposition flask C. The flask is closed by 
inserting the funnel tube 5, fitted with tube cormecting 
to soda lime bottle A and connected by means of a 
condenser D to the train for removing impurities from 
carbon dioxide, leading to the absorption bottle E 
which is of 125 ml capacity and is filled with 50 ml of 
clear saturated barium hydroxide solution. 



Sweep out the apparatus with a current of dry purified 
air before attaching the absorption bottle. This is 
accomplished by applying gentle suction at the end of 
the purifying train. Fill the acid funnel with 50 ml of 25 
percent chromic acid, the stop-cock fl, being closed. 
Allow the acid in 5 to run slowly on the sample at a rate 
that evolves gas not too rapidly to be absorbed. Close the 
stopcock 5j retaining one to two millilitre of acid in 5 to 
act as a seal. When the action has ceased, heat the solution 
in C to boiling. Then apply gentle suction to the 
absorption end of the apparatus and open the stopcock 
5, allowing the remainder of the acid to flow into the 
flask C and admitting a current of air purified by passing 
through the soda lime in A. The suction should be gentle 
at fu^ and then the speed of the flow increased to the 
fiill capacity of the absorption bottle. 

From the absorption bottle, transfer the contents 
completely to a beaker . Filter the precipitate and wash 
with warm water till the filtrate is free from alkali. 
Dissolve the precipitate in 50 ml of standard 0.1 N 
hydrochloric acid, wash with water and titrate the 
excess acid against standard 0.1 N soditun hydroxide 
solution using methyl orange as indicator. Conduct a 
blank titration of 50 ml of standard 0. IN hydrochloric 
acid against standard 0. IN sodium hydroxide solution 
using the same indicator. 



IS 297 : 2001 



CONDENSER 



CHROME 

ACID 

FUNNEL 




Fio. 1 Apparatus for Determination of Excess Alkali 



G-4 CALCULATION 

Calculate on the basis that 1 ml of 0.1 N hydrochloric 
acid is equivalent to 0.005 3 g of sodium carbonate. 



Excess alkali 
(as Na^COj), 
percent by mass 



M 



where 
V 



V. = 



M = 



N = 



Volume in ml of standard hydrochloric 

acid consumed by barium carbonate. 

Volume in ml of hydrochloric acid 

consumed by in blank titration, 

Mass in g of the material taken for the 

test, and 

Normality of standard hydrochloric acid. 
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ANNEX H 

{Clause 5) 

SAMPLING OF SODIUM SULPHIDE, TECHNICAL 



H-1 GENERAL REQUIREMENTS OF 
SAMPLING 

H-1. 1 In drawing, preparing, storing and handling 
the samples, the following precautions shall be 
observed. 

H-1 ,2 Samples shall not be taken at a place exposed 
to the adverse effects of weather. 

H-1 .3 The sampling instrument and sample containers 
shall be clean and dry. 

H-1. 4 Precautions shall be taken to protect the 
samples, the material being sampled, the sampling 
instrument and the containers for samples from 
adventitious contamination particularly from 
absorption of or contact with water and contact with, 
oxygen and oxidizing agents. 

H-1.5 Before taking the sample, the contents of the 
selected drums shall be thoroughly mixed. 

H-1 .6 After filling, each sample container shall be 
sealed air-tight with a suitable stopper and marked 
with the relevant particulars. 

H-1. 7 The material being caustic, particular care shall 
be taken in its handling. 

H-2 SCALE OF SAMPLING 

H-2.1 Lot 

All the drums in a consignment of the material drawn 
from a single batch of manufacture shall constitute a 
lot. Each lot shall be tested separately for all the 
requirements of this specification. 

H-2.2 The number of drums to be selected at random 
from a lot depends on the size of the lot and shall be 
as given in Table 2. 

H-3 PREPARATION OF TEST SAMPLES 

H-3.1 Draw with an appropriate sampling instrument 
about 100 g of sodium sulphide from different parts 
of each of the selected drums. These samples are 
termed as individual samples representing the selected 
drums. These individual samples shall be kept in 
different sample containers which shall be marked 
with full details of sampling. 

H-3.2 Equal quantities from each of the individual 



samples shall be taken and mixed together to form a 
composite sample weighing approximately 200 g. 

Table 2 Scale of Sampling 

{Clause H -2.2) 



Lot Size 


Number of Drums 




to be Selected 


(1) 


(2) 


Up to 25 


3 


26 to 50 


4 


51 to 100 


5 


101 to 200 


6 


201 and above 


8 



H-4 NUMBER OF TESTS 

H-4.1 Tests for the determination of total sulphides, 
sodium hydrosulphide and excess alkali shall be 
conducted on each of the individual samples. 

H-4.2 Tests for the remaining characteristics given in 
Table 1 shall be conducted on the composite sample. 

H-5 CRITERIA FOR CONFORMITY 

H-5.1 For Individual Samples 

From the test results for total sulphides, sodium 
hydrosulphide and excess alkali as percent by mass, 
the arithmetic mean ( jp) and range (R) shall be 
computed (Range is defined as the difference between 
the maximum and the minimum values of the test 
results). 

The lot shall be declared as conforming to the 
requirements of total sulphides if the value of the 
expression ( X - 0.6 R) is greater than or equal to 60.0. 
In the case of sodium hydrosulphide and excess alkali, 
the lot shall be declared as conforming to the 
requirements if A' + 0.6 R as calculated from the 
relevant test results is less than or equal to 2.S and 
2.0 respectively. 

H-5.2 For Composite Sample 

For declaring the conformity of the lot to the 
requirements of all other characteristics, the composite 
sample shall satisfy the relevant requirements specified 
in col 3 of Table 1. 
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National Chemical Laboratory, Pune 

National Test House, Calcutta 

Oil and Natural Gas Commission, Dehra Dun 
Indian Institute of Chemical Technoli^iy, Hyderabad 
Projects and Development India Ltd, Sindri 
Sarabhai M Chemicals, Vadodara 

Shriiam Institute for Industrial Research, Delhi 

Tata Chemicals Ltd, Mimibai 

T.C.M. Ltd, Mettuidam 
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Members 

DrR.V.Jasra 

Dr p. M. 0-LK(Ahemate) 
ShriV.B.Soni 

Shri a, K. Chakra warty {Alternate) 
Dr R. S. Rajagopalan, 
Director (Chetn) 



Representing 

Central Salt and Marine Chemicals Research Institute, Bhavnagar 
Union Carbide of India Ltd, Mumbai 
Director General, BIS {Ex-ojjicio Member^ 



Member-Secretary 

Shri R. P. Singh 

Depu^ Director (Chem), BIS 



Composition of Auxiliary Chemicals Subcommittee, CHD 3:4 



Convener 



SHR]V.B.So>n 

Members 

Shri A. K. Chakra varty {Alternate to 
ShriV.B.Soni) 
ShriB.H.Patel 

Shr] H. R. Shah {Alternate) 
DrJ. S.Rekhi 
Shri R. K.. Chopra 

Dr (Shrimati) Renu Gupta (Alternate) 
Shri S. S. Singhania 

Shrj B, L Kanodia (Alternate) 
DrP.G.Pradha.\ 

Shri P. I. Bhagat {Alternate) 
DrH.C.Shah 

Shrimati K. H. Shah {Alternate) 
Dr R, M. BhaT>:agar 

Shri B. Mukherjee (Alternate) 
Shri S. Balasubramaman 

Shri K. Subramanian {Alternate) 
Shri D. B. Ram Mohan 

Shri S. Anantharaman (Alternate) 
ShriS.K. Barat 

Shri S. B/wuo^t.{Altemale) 



Union Carbide of India Ltd, Mumbai 

Deepak Nitrite Ltd, Vadodara 

Development Commissioner, Small Scale Industries, New Delhi 
Geological Survey of India, Calcutta 

Indian Council of Small Scale Industries, Calcutta 

Golden Chemicals Pvt Ltd, Mumbai 

3 K Chemicals Company, Thane 

Projects and Development India Ltd, Sindri 

Tamil Nadu Chemical Products Ltd, Chennai 

The Travancore-Cochin Chemicals Ltd, Udyogamandal 

Waldies Limited, Calcutta 



10 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
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